Young chicks and rats were fed crystalline amino acid diets deficient in either arginine or histidine, and the growth-promoting capacity of the D-isomers of these two amino acids was examined. D-arginine had no growthpromoting activity in either chicks or rats. D-histidine had minimal growth-promoting activity (about 20%) in chicks and no bioactivity in rats.
Introduction
Several studies have indicated that the D-isomers of histidine and arginine are poorly utilized by chicks (Fell, 1959; Sugahara et al., 1967) but well utilized by rats (Celander and Berg, 1953; Nasset and Gatewood, 1954; Winitz et al., 1957; Berg, 1959; Kamath and Berg, 1964a,b) . Many of the early studies evaluating D-amino acid efficiency were carried out with diets and that did not permit test animals to grow maximally. Moreover, in many cases the purified diets contained a considerable quantity of DL-amino acids, the D portion of which reportedly reduces the utilization of the D-amino acid being investigated (Berg, 1953) . Hence, it seemed desirable to reevaluate the utilization of both D-arginine and D-histidine by both chicks and rats with modern, improved L-amino acid diets.
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3All L-amino acids used were obtained from Ajinomoto U.S.A., New York. D-arginine-HCl and D-histidine. HCI.H 20 were purchased from ICN Nutritional Biochemicals, Cleveland, Oil. 4 In all cases, diets were fed in dry form.
Experimental Procedure
Chick Studies. The composition of the purified diet for chicks (Baker et al., 1979) is shown in table 1. Graded levels of D-and L-arginine'HC1 (82.7% arginine activity) or of D-and L-histidine'HCl'H20 (74% histidine activity) were added to the basal diet (made singly deficient in the amino acid under investigation) at the expense of cornstarch 3. Levels of arginine or histidine were selected to give three points in the linear response surface of the growth curve such that a standard curve could be constructed. Chicks were fed ad libitum during the assay period 8 to 15 days posthatching. The purified diet used is one that permits growth rates similar to those obtainable with practical-type broiler diets (Sasse and Baker, 1973; Baker, 1977 Baker et al., 1979 .
Male New Hampshire x Columbian chicks were used in each of the two chick trials. Triplicate groups of seven chicks were assigned to each dietary treatment. Before being placed on test at day 8 posthatching, the chicks were fed ad libitum a corn-soybean meal diet. After an overnight fast, they were selected as described previously (Robbins and Baker, 1980a) and placed in heated Petersime starter batteries for the 7-day experimental feeding period.
Rat Studies. Weanling, male Sprague Dawley rats were used in three separate trials. After being acclimated to individual cages for 4 days, the rats were fasted for 3 hr, weighed and then placed in uniform weight outcome groups from which they were randomly assigned to dietary treatment. Feed 4 and water were available ad libitum, and rats were housed in an environmentally controlled animal room with artificial lighting provided from 0600 to 2000 hr followed by darkness from 2000 to 0600 hours.
Trial 1 was a preliminary assay in which 125 JOURNAL OF ANIMAL SCIENCE, Vol. 53, No. 1; 1981 (1979) . bprovided as DL-c~-tocopheryl acetate.
CTo be complete, the diet would need to contain 1.15% L-arginine.HCl (.95% free base) and .45% L-
histidine. HCI. H 20 (.33 % free base).
10 rats were assigned to each dietary treatment during a 14-day assay period. The purpose was to compare two different amino acid mixtures in the purified diet (table 2) . Except for the amino acid profile s , the diet was similar to an amino acid diet used previously in our laboratory for rat growth assays (Robbins et al., 1980) . However, because we were using a new amino acid pattern, we felt it advisable to conduct a trial comparing the previous amino acid profile with the more recent version depicted in table 2. As shown in table 3, excellent growth occurred in rats fed either diet. Neither gain nor gain/feed differed significantly between diets. Certainly, the daily weight gain of more than 7 g for rats fed the new amino acid diet was encouraging, particularly since the diets were fed dry rather than wetted (or in an agar gel), the latter often considered essential for desirable weight gain in young rats fed a crystalline amino acid diet. The data in table 2 provided justification for switching to the new amino acid S The amino acid profile depicted in table 2 was suggested to us by Q, R. Rogers of the University of California, Davis.
profile for the rat trials with D-arginine and D-histidine, and also for subsequent trials wherein hydroxy-and keto-analogue amino acid replacement experiments were planned. Trials 2 and 3 were designed to determine the efficacy of the D-isomers of arginine and histidine in promoting rat growth. The basal diet for each assay was made deficient in the amino acid under study; then D-or L-arginine (trial 2) and D-or L-histidine (trial 3) were added at levels designed to permit growth in the linear response surface.
Gain and gain/feed data were evaluated statistically by analysis of variance procedures. The chick studies were completely randomized experimental designs, while the rat studies were randomized complete block designs. Pooled standard errors of treatment means were calculated for each response parameter. Data from the histidine study with chicks were subjected to multiple linear regression slope-ratio analysis for an objective quantitative estimate of D-histidine efficacy (Allen et al., 1972; Baker, 1977, 1980b; Robbins et al., 1980) . The L-isomer of each amino acid was considered to have 100% activity. Efficacy of the D-isomers was therefore expressed as a percentage of the growthpromoting capacity (gain per milligram supple- bprovided as DL -c, -tocopheryl acetate.
CTo be complete, the diet would need to contain 1.0% L-arginine. HCl (.83% free base) and .60% L-histidine 9 HC1-H 20 (.44% free base) added at the expense of cornstarch. mental amino acid consumed) of the respective L-isomer.
Results and Dir, cussion
Arginine. It was clear in both the chick Robbins et al. (1980) ; i.e., 1.35% L-arg. HC1; .45% L-his. HCI.H~O; 1.25% L-Iys,HCI; .35% L-tyr; .18% L-trp; 1.16% L-phe; .82% DL-met; .35% L-cys; .82% L-thr; 1.00% L-leu; .82% L-ile; .82% L-val; 2.33% gly; .35% L-pro; 3.50% L-glu; .35% L-ala; .60% Lasn. HaO; .35% L-set, and .35% L-asp, for a total of 17.20% crystalline amino acids.
CDiet as shown in table 2, but with 1.0% L-arginine, HCI and .60% L-histidine 9 HCI 9 H 20. trial (table 4) and the rat trial (table 5) that D-arginine had no growth-promoting activity. Both species responded (P<.01) to L-arginine CContained .41% L-arglnine, a level representing roughly 43% of the chick's dietary requirement for arginine (i.e., .95%) when this diet is fed. L-histidine was present in all diets at .33%. dLinear (P<.01) response to L-arginine. aResults represent mean values obtained for seven male rats during a 10-day assay period; average initial weight was 73 grams. bprovided as arginine 9 HCI.
CContained no arginine; all diets contained .44% L-histidine. dResponse (P<.01) to L-arginine. aResults represent mean values obtained for eight male rats during a 10-day assay period; average initial weight was 88 grams.
bprovided as histidine 9 ttC1 9 H a O.
CContained .074% histidine; all diets contained .83% L-arginine. dLinear (P<.O1) response to L-histidine.
supplementation but not to D-arginine supplementation. The results with chicks agree with data reported by Sugahara et al. (1967) . However, our finding that rats obtained no usable arginine activity from D-arginine conflicts with the reports of Winitz et al. (1957) and Berg (1959) . Meister (1954) , however, found that the c~-keto analogue of arginine had no arginine replacement activity for young CMultiple regression equation of chick gain (grams) on supplemental L-and D-histidine intake (milligrams) was Y a 13.73 + .365 X 1 + .070 X 2 (P<.01), where Y represents chick gain and XI and X 2 represent L-and D-histidine intake, respectively. The ratio of slopes (• SE of estimate) was calculated to be 19.2 • 3.8%, which was different (P<.001) from zero.
dcontained .10% L-histidine, a level representing roughly 30% of the chick's dietary requirement for histidine (i.e., .33%) when this diet is fed. All diets contained .95% L-arginine. rats, and, since this compound is an intermediate in the enzymatic conversion of Darginine to L-arginine, it would be expected that D-arginine should possess no growthpromoting activity.
Histidine. A small but significant (P<.01) linear response to D-histidine occurred in the chick study (table 6) . Using a multiple regression slope-ratio approach, we determined that D-histidine had 19.2 +-3.8% the activity of L-histidine. Previous work by Sugahara et al. (1967) had likewise indicated significant, though small, utilization of the D-isomer of histidine. Fell et al. (1959) , however, observed no growth-promoting activity of Dhistidine for the young chick.
D-histidine had no growth-promoting activity for rats (table 7) . Hence, rats fed the basal level -i.e., .074% L-histidine -lost weight, and addition of .148% D-histidine elicited no response. On the other hand, a linear (P<.01) response occurred when Lhistidine was incrementally added to the basal histidine-deficient diet. Our results with histidine differ from those of earlier studies which had indicated good, but not complete utilization of D-histidine by rats (Nasset and Gatewood, 1954; Berg, 1959; Kamath and Berg, 1964a,b) . 
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